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ABSTRACT

For many |andowners, |ow cost nmkes natural regen-
eration an attractive alternative to planting when
loblolly pine stands are harvested. Cearcutting,
seed-tree, shelterwood, and selection nethods can be
used. Keys to success are a suitable seedbed, an
adequate seed supply, sufficient noisture, and freedom
from excessive conpetition.

Keywords:  Pinus taeda, silvicultural systems, clear-
cutting, shelterwood, seed tree, selection cutting.

Loblolly pine (Pinus taeda L.} became the nost
i mportant tinber species in the Sout hern United
States primarily by seeding naturally onto aban-
doned cropland. It is now the dom nant species on
more than 31 mllion acres or 17 percent of the
South's timberland, and its rapid growh and good
formmake it an ideal choice for far nore acres.
In efforts to mintain the species, however,
foresters have |argely abandoned natural nethods
for reproducing stands in favor of plantation
forestry.  These efforts probably wll always be
| ess than fully successful because not al
| andowners favor to plantations.

| f wood and dollar yields fromloblolly pine
plantations are high, so are the costs of plan-
tation forestry. Site preparation and replanting
cost from $50 to $175 per acre. On a 40-acre
tract, that's the price of a new pickup truck
invested in sonething that will take 20 years or
nore to pay off. In addition to high cost, there
is the appearance. Some people do not like their
trees in neat rows.

The best course for many | andowners who are
planning to harvest mature loblolly pine stands is
sone form of natural regeneration. This Guide is
meant for the forester who is hel ping | andowners
to reproduce loblolly pine by natural means. It
Is a refresher course for foresters who are
accustoned to plantation management.




Pros and Cons

When conpared with clearcutting, site

preparation, and planting, natural regeneration
systens offer a number of advantages:

« Low cost, ranging from $3 to $40 per acre

. Less labor and heavy-equi pment requirenments
. Adaptation of native stock to the site
.Less risk of insect and disease |osses

. Less soil movenent

. Better appearance

These advantages are gained at some cost.
On its own land, forest industry relies alnost
excl usively on planting for reproduci ng pine
stands for very good reasons:

Maxi mum vyi el ds
. Shortest possible rotations
. Introduction of genetically inproved stock
. Lower risk of failure
. Greater control over tree spacing
« Excellent returns on investnent

Before natural regeneration is recomended, a
| andowner shoul d know what is being given up and
what risks are being accepted. Yields are not as
great and rotations are usually longer wth natu-
ral stands than with plantations. The growh of
the genetically inproved seedlings in plantations
is likely to be 10 to 15 percent faster than the k
growt h of uninproved seedlings under the sane
conditions, and the difference will be even |arger
for uninproved seedlings in natural stands. If a
drought occurs soon after seeds gernminate, nost of
the seedlings may die and a poorly stocked stand
my result. If the weather is very favorable and
the seed crop was large, the new stand may be
excessively dense and preconmercial thinning my
be necessary.




Necessary Conditions

Wth proper precautions, the probability of
success in naturally regenerating loblolly pine is
quite high. It is not the dominant species on 31
mllion acres by accident. It is an aggressive
col oni zer of recently disturbed sites, and its
resistance to fire damange makes loblolly pine a
subcl i max species in natural southern environnents
where lighting fires are comon. On the Coasta
Plain, loblolly pine forests can be naintained
indefinitely in the face of invading hardwoods by
use of prescribed fires, which weaken or kill the
hardwoods w thout damaging the pines

In the absence of fire, hardwoods eventually
replace loblolly pine, which is less able to
compete for sunlight, misture, and nutrients.
Har dwoods thrive in the understories of unburned
pine stands, and they. become increasingly prom -
nent as the pine overstory matures. Wen the
pines are harvested, these hardwoods wi |l dom nate
the new stand. |f the hardwoods are cut, they
will sprout prolifically. There is a good case,
therefore, for controlling hardwoods in |oblolly
pine stands.

Successful regeneration of [oblolly pine from
seeds depends on four critical conditions

1. A suitable seedbed

2. An adequate supply of seeds

3. Sufficient noisture for seed germnation
and seedling establishnent

4. Freedom from excessive conpetition

If these conditions are nmet, a satisfactory new
stand will alnost certainly develop.

Sui t abl e Seedbeds

Disturbance is the key to preparation of a
suitabl e seedbed., Forest soils normally have a
thick top layer of litter and organic matter, but

lobl ol Iy pine seed germnation is best on mineral
soil. The litter and organic matter must be elim

inated or moved aside to favor seed germnation




A gpod seedbed and a source of seeds are necessary
for natural regeneration of loblolly pine.

The most practical way to get rid of litter is
by burning it. Pushing it aside requires heavy
equi pnent, and when the litter and organic matter
are noved, so are the inportant nutrients they
contain.  Burning rel eases sone nutrients to the
at mosphere, but nost remain to nourish a new
stand.

Seedbed preparation for natural regeneration
shoul d begin several years before tinber is har-
vested.  Two or nore annual prescribed burns
before the harvest will create a highly satis-
factory seedbed, and they will kill or weaken
potential  hardwood conpetitors. The efficacy
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of burning after the harvest depends upon the
regeneration system that is chosen.

The timber for burning is inportant because
| arge hardwood stems are nost likely to be con-
trolled by a prescribed sumrer burn. Although
summer burns require higher relative humdity,
they are very effective in controlling hardwoods
The rule to remenber for natural regeneration is
to burn 3to 4 weeks prior to seedfall in order
to get the maximum benefit from a single burn
However, if you chose to burn in winter, renmenber
that favorabl e weather conditions usually follow
the passing of a cold front when relative humdity
ranges from20 to 40 percent and the wind is
steady at 1 t 0 Hmiles per hour.

Adequat e Seed Supply

Li ke those of many species, the seed crops of
loblolly pine vary widely fromyear to year. The
size of the crop depends upon weather conditions
and insect and di sease attacks during the 14
months it takes for flowers to be fertilized and
for cones and seeds to devel op. Seed production
also varies directly with tree vigor

On the Coastal Plain, loblolly pine seed
production is adequate for natural reproduction
in most years. On the Piednont Plateau, pro-
duction is not as heavy, but enough seeds are
produced for natural regeneration every 3 to 5
years. A mninmum of about 50,000 seeds per acre
are required to obtain adequate stocking on a
bur ned seedbed. Wth a bunper seed crop, indi-
vidual trees nmay produce that many seeds, but the
effective dispersal froma single tree is only
about 200 feet. The nunber of seeds needed for
adequate stocking increases rapidly as the amunt
of litter increases. Excess litter should be
renoved b% burning. Also, soils wth heavy tex-
ture are better for germnation than soils of
| i ghter texture.

Lobl ol Iy pine cones open in Cctober, and seeds
are dispersed until the follow ng March, but nost
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seeds are on the ground by m d-Decenber. VérK
| arge nunbers of seeds are required because they
are a favorite food of birds and rodents during
mont hs bet ween seedfall and gernination

Depending on the method of regeneration chosen
it may be necessary to estimate the size of the
seed crop in the year of the harvest. Wth the
aid of binoculars, the nunbers of cones in sanple
trees can be counted and an estimation made to
account for the ones that are not visible from
the ground. The total can be nultiplied by 45,
the average nunber of sound seeds in a typica
loblolly pine cone

Adequat e Soil Mbisture

Little can be done to influence the supply of
moi sture for germnation and seedling establish-
ment, but you shoul d know that variations in
moi sture supply are the main causes for variable
results with natural regeneration systems. A com
bination of noisture and warmng tenperature is
required for loblolly pine seeds to germnate
The proper conditions usually are present about
April, but the tinme of germnation varies from
year to year and place to place. An unusually
cold spring wusually reduces germnation

After  germnation, adequate soil noisture is
critical, until the seedling gets its roots well
down into the soil. A drought between April and
June can kill many seedlings. Fortunately, spring
rains usual ly satisfy this noisture requirenent
throughout the range of loblolly pine. A drought
during the sunmer after germnation also is likely
to cause high seedling nortality.

In planning for natural regeneration, foresters
typically worry nost about failing to get adequate
stocking.  They strive to obtain adequate stock-
ing. even if a noderate drought occurs. The
50, 000 seeds per acre reconmended here are enough
to obtain 1,000 well-spaced seedlings when the
weather is somewhat unfavorable. \When the nois-
ture supply is adequate throughout the spring and
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summer after germination, however, you may find
that you have 20,000 instead of 1,000 seedlings
per acre. Qverstocking in good years is inevi-
table if you are to have adequate stocking in
average to poor years

Control of Conpetition

Loblolly pine is classed as intolerant of
shading. Although it may survive, it will not
thrive in the shade of conpetitors. It is
considerably less tolerant of shade than its
har dwood conpetitors. but loblolly pine wll
outgrow nmost of themif it is taller than they are
at age 3. Thus, control of hardwood conpetition
is crucial when stands are being reproduced

Prescribed burning will kill hardwood stens
under 3inches in diameter. Mny hardwod root-
stocks survive one or two such burns.and produce
new sprouts, but repeated burning will kill them
or weaken them greatly. In this respect, burning
during the growi ng season is usually nore effec-
tive than burning in the dormant season. In
either case, however, hardwood stems over 3inches
in diameter are not likely to be killed by the
| ow-intensity prescribed burns that are safe under
pine overstories. Unless the owner wants sone
large oaks or other hardwods for mast production,
| arge hardwood stens shoul d be cut or deadened
with chemcals. You may be able to find a fire-
wood cutter who will get these trees out of the
way free.

A conbi nation of prescribed burning and
hardwood tree elimnation will give the young
seedlings a conpetition-free start in life
Thereafter, periodic prescribed burning will keep
har dwoods fromgetting a foothold in the under-
story.  Control of hardwood conpetition throughout
the ife of the stand ,will enhance |oblolly pine
yields by 20 to 40 percent.




Silvicultural Systens

The most common silvicultural systens for
regeneration of loblolly pine are clearcutting,
seed tree, shelterwood, and group selection. The
choice of a system should be based on stand con-
ditions and the desires of the owner.

Clearcutting

This systeminvolves renoval of the entire
forest canopy froma stand in a single harvest
operati on. There are several types of clearcuts,
whi ch-differ in the source and condition of
material that will become the new stand.

Regeneration by clearcutting.




W ndbl own seeds from surrounding stands often
regenerate stands after clearcutting. Severa
conditions should be net if this source is to be
used.  First, the surrounding stands should con-
tain high-quality loblolly pines of seed-bearing
age. Poor-quality trees often have poor-quality
of fspring. Second, the cutting area nust be
designed so that all points init are within 200
feet of a seed tree. Common shapes include small
blocks and long, narrow strips.

Seeds or seedlings in place can be used to
regenerate nmuch larger areas. In bhoth cases, the
seeds for reproduction are obtained fromthe stand
that is to be harvested. A good seedbed i S pre-
pared by the nethods already described. In a year
wi th adequate seed production, the stand is har-
vested sonetinme after the seeds have fallen. In
the seed-in-place nethod, harvesting is done from
November through March, after the seeds have

fallen but before they have germnated. In the
seedl i ngs-in-place method, harvesting is del ayed
until late sunmer in the year after a good seed

crop. By that tine, the seedlings have becone
established, so great care is required in Ioggin%
to mnimze damage to the new stand. Tree-|engt

| ogging severely damages the young seedlings
harvested trees nust therefore be cut into |og
lengths before they are skidded

Di stinct advantages to clearcutting over other
met hods of natural regeneration of loblolly pine
are:

. Harvesting costs are mnimzed by taking
the whole stand in a single operation

.Loss of seed trees to wind damage is
avoi ded

. The new crop of seedlings develops in ful
light and free fromroot conpetition from
the old stand

. Regeneration is confined to a snall
portion of the rotation



The disadvantages are:

. Competition from weeds and shrubs is
usual ly  heavy.

. The site is exposed to wind and rain.

. Wth seeds or seedlings in place,
logging slash cannot be burned: thus,
the fire danger is high.

. Wth seeds or seedlings in place, there
is no natural seed source if drought
kills the first crop of seedlings.

. Treated areas often are visually
unattractive

. = Nerchantable material can be harvested
fromthe new stand for 12 to 20 years after
regeneration

. There is no control over the trees from
which seeds for regeneration are obtained.

Seed- Tree Met hod

In the seed-tree regeneration method, all but 6
to 12 evenly spaced trees per acre are harvested
in a single cutting. Since the trees that remin
will be the seed source for regenerating the
stand, ‘'only individuals wth desirable character-
istics should be chosen. The seed trees should
have deep, strong root systems and wde crowns,
and they should be vigorous and free of disease.
The seedbed shoul d be prepared prior to the
initial harvest, but the Iogging slash can be
burned with seed trees standing if care is exer-
cised to prevent damage to those trees. The seed
trees should be removed 3to 5 years after the
initial harvest, when reproduction has become
est abl i shed. If their removal is delayed, the new
stand may be severely damaged when they are cut.
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ﬁRéﬁgenelrﬁatlbh by the seed-tree method.

Some advantages of the seed-tree nethod are

.Large areas can be harvested in a single
operati on.

Initial regeneration costs are |ower than
for clearcutting and planting

+ Seeds from adjacent stands are not relied
upon, and the best trees in the stand can
he selected as seed sources

.If bad weather or fire delays regeneration
the seed source renmains to regenerate the
ar ea.
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Sone di sadvant ages of the seed-tree nethod for
obtaining natural regeneration are:

The seed trees, which are among the best
trees in the stand, may be damaged by
wind, [lightning, or disease

.As with clearcuts, nost of the area is
exposed and subject to soil erosion.

.Particularly if they have been danaged
the seed trees may be difficult to sell
after seedlings are established.

Shel t erwood Met hod

A third nmethod for obtaining even-aged new
stands of [oblolly Fine is the shelterwood system
in which a relatively large nunber of trees (20 to
4o per acre) are left in the initial harvest. The
seed-bearing trees should contain 25 to 40 square
feet of basal area per acre

This rather |arge nunber of trees provides a
dependabl e seed supply as well as a |arge anount
of protection for the site and the new stand. In
all but the poorest seed years, the shelterwood
system provi des enough seeds to reproduce the
stand. This reliable seed supply is a big asset
on sone Piednont sites where good seed years are
rare.  On poorly drained sites on the Lower Coast-
al Plain where a rising water table after a har-
vest cut may prevent seedling establishment and
devel opnent, |eaving about 35square feet of
shelterwood basal area is quite beneficial. The
trees that are left will keep the water table down
while the new stand is getting started. Also
t he shade provided greatly suppresses conpeting
hardwood  speci es.

A two-cut shelterwood system-removing an
entire stand in two cuts--is reconmmended for lob-
lolly pine. After healthy seedlings are ade-
quately established in 3to 5years, the entire
sheltering overstory should be removed. [If you
wait much longer, the young trees wll be brittle
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and the felling of the large trees will cause
great damage. If the density of the new stand
exceeds 1,500 stems per acre, however, killing
some of the young trees is beneficial. Pre-
commrercial thinning can be acconplished by
skidding logs through areas of dense reproduction

It is a good practice to inject |arge, unwanted
har dwood stens before or soon after the harvest
cut. Wen the trees in the new stand reach a
hei ght of 18feet at about age 10, a lowintensity
prescribed burn will not hurt the pines, and a
burning programto prevent hardwood encroachment
can begin

Regeneration by the shelterwood method.
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Advantages of shelterwood cutting are:

.Large quantities of well-distributed seeds
are provided.

. There is less need for slash disposal than
with the clearcutting or seed-tree methods.

. The overwood reduces early conpetition from
har dwoods

.The site is well protected and has a better
appearance than after the clearcutting or
seed-tree  nethods.

Disadvantages of the shelterwood method are

. Reproduction may be heavily damaged when'
the overwood i s harvested.

. The new stand may be overly dense and
require precomercial  thinning

. The overwood W Il slow the height growth
of the pine seedlings until it is renoved.

.Since the bulk of the harvest is not taken
inasingle cutting, the economc return
fromthe harvest will be lower than with
clearcutting.

Sel ection Method

The sel ection method of natural regeneration
creates stands in which trees of all ages from
seedlings to mature trees are present at the sane
time. A target dianmeter distribution for the
stand i s established, and trees of various sizes
are cut in each harvest operation to achieve the
desired diameter distribution

Some formof selection cutting may be appro-
priate when the management objective is to
maintain an uneven-aged stand with seedlings
sapl i ngs, pul pwood-size trees, and saw i nber-size
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Regeneration by the selection nethod (not generally
recommended for use with loblolly pine).

trees present at all times. In general, however,
this method requires great skill to apply prop-
erly. Furthermore, the costs associated with
frequent light cutting are high for the amounts
of tinber renoved. For these and other reasons,
selective cutting of southern pines should be
approached with caution

G oup selection can work well with loblolly
pine.  Wth this nethod, groups of trees rather
than single trees are renoved fromthe ol dest age
class to create openings for reproduction. The
openings that are created probably should cover at
least 1.0 acre to pernmt adequate devel opnent of
young trees. Even with group rather than single-

15




tree selection, however, najor nonetary sacri-
fices make selection cutting unattractive to nost
| andowner s.

Reproduce Pine

One of the largest problens in southern for-
estry is the failure of many | andowners to even
attenpt to get pine regeneration when they harvest
their pine stands. (ne reason for this failure
may be an excessive enphasis that professiona
foresters place on planting of genetically im
proved stock. For a variety of reasons, nany
| andowners spurn the opportunities for high
returns from loblolly pine plantations, That does
not mean that these owners cannot or will not grow
loblolly pine.

This Guide describes silvicultural systens for
natural regeneration of loblolly pine. Wthin
these systens are alternatives that will permt a
| andowner to grow sonme pine while satisfying other
goals, including attractive appearance. The Quide
suggests that ol d hardwood trees be injected with
herbicides to mke room for pines. [|f an owner
wants some den trees for squirrels or birds,
however, there is no harmin |eaving some old
campaigners and growing pines between them

Loblolly pine is a flexible species. Foresters
must be equally flexible in prescribing treatments
that regenerate loblolly pine in ways that please
i ndi vi dual | andowner s.
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